Introduction
Companies perform a variety of activities at each stage of the supply chain (SC), in order to ensure the smooth provision of products and services to their customers. These activities engender costs that inform the price paid by customers, and one of the ways to fully and effectively understand SC activities is through the identification and management of cost drivers. In this study, an SC is viewed as a network of independently co-ordinated business entities that join resources and efforts, in the form of a partnership, to provide products and services to their final customers. Mpwanya and Van Heerden (2015:4) argue that SC partners who understand cost behaviour and put in place an adequate cost driver monitoring mechanism are more likely to achieve SC efficiency in the mobile phone industry. Mowen, Hansen and Heitger (2014:293) define a cost driver as a causal factor that measures the output of the activity that leads to (or causes) changes in costs. Cokins and Cǎpuşneanu (2010:8) view a cost driver as: 'the factor, which generates [the] occurrence of the consumption of resource (capacity) expenses'. According to Maher, Stickney and Weil (2012:79) , a cost driver measures the activity that causes costs to occur. The business literature, particularly the cost model literature, provides evidence of the association and relation between the concept of a cost driver and that of the activity-based costing (ABC; Amdee et al. 2014:719; Cokins & Cǎpuşneanu 2010:9; Mpwanya & Van Heerden 2015:4) . This view and understanding is expressed by Cokins and Cǎpuşneanu (2010:9) , who state that 'the most significant cost driver's definition applies to the activity-based costing (ABC) method'. Popesko (2010:103) points out that the ABC method was primarily designed to solve the challenges of traditional cost-accounting systems. Gujral et al. (2010:69) assert that traditional cost-accounting systems fail to reflect the share of indirect costs to the individual services. These authors go on to indicate that the traditional cost-accounting systems combine all the indirect costs, also known as overhead costs, and assign them to the various services, according to the share of service volume or direct costs. According to Beekman (2007:39) , ABC is a dual approach that generally begins with attributing direct and indirect costs to business processes. These are then finally assigned to business objects (products, customers or distribution channels). Lin (2012:13) points out that the ABC methodology is:
'generally used as a tool for understanding product and customer costs, as well as profitability, based on the production or performing processes. As such, ABC has largely been used to support the strategic decisions, such as pricing, outsourcing, and the identification and measurement of process improvement initiatives.' Tsai et al. (2012:102) , in their study on environmental protection, show that the ABC method when compared with the traditional cost-accounting system can be used to identify the environmental costs of different pollutants hidden in the overheads, and to estimate the environmental costs of a finished product more precisely.
Many studies show that capital expenditure (Capex) is one of the major cost drivers of the mobile phone industry (Geoffron 2007:37; Harmantzis & Tanguturi 2007:108; Sabat 2002:53) . Pattanavichai, Jongsawat and Premchaiswadi (2011:143) define Capex as the funds invested to acquire the physical assets, in order to upgrade the infrastructure. This comprises the site construction costs, the base station, switch costs, antenna costs, radio costs and the integration costs, which are paid for by building a single cell site. Comparing Capex with operating expenditure (Opex) in terms of figures, Al-Debei and Avison (2009:14) point out that Opex exceeds Capex. Mishra et al. (2005:3) view Opex as the cost expended to operate and maintain the network infrastructure, and to provide services to customers.
Capex has a significant impact on a mobile network operator (MNO)'s ability to generate a return -in the form of interest on an investment (Sabat 2002:53 ). An MNO is a firm that owns a mobile network facility and provides mobile telecommunication services to customers (Jing & Xiong-Jian 2011:157) . MNOs also offer location information, user identification and billing services to customers (Camponovo & Pigneur 2003:7) . In relation to the provision of products and services in the value chain, Cricelli, Grimaldi and Ghiron (2011:23) assert that MNOs offer their products and services at various levels of the value chain, including the network infrastructure (network equipment, spectrum and operations), the mobile service upgrade and supply (tariffing, billing and network services and products), as well as the interface to their final consumers (distribution, marketing and customer care). In South Africa, there are four MNOs, which include Cell C, MTN, Vodacom and 8.ta (Lange 2012) . These MNOs are involved in a number of business activities including network connectivity, starter packs and air times. This makes them stronger than other players in the industry (Mpwanya & Van Heerden 2015:2) .
Globally, the mobile telecommunications industry has seen a rapid growth, and it had recorded over 3.6 billion new mobile subscriptions at the end of 2014 (GSMA 2015:6) . This industry growth is mainly attributed to the adoption of new technologies and the speed of technological change (MTN Group Report 2014:4; Telkom Annual Report 2015:24) , which resulted in changes in the mobile consumption patterns, particularly for data-seeking consumers. However, there has been an increase in Capex due to the upgrade of network capabilities, in order to meet the demand for mobile telecommunication services from customers (Ernest &Young 2015:7) . While the prices of mobile telecommunication services are falling (International Telecommunication Union 2015), South Africa's telecommunication market is criticised for having high mobile telecommunication costs for the final customers or end users (Mpwanya & Van Heerden 2015:3; Research ICT Africa 2012:1) .
Despite the exponential growth of the telecommunication industry globally, and the ever-growing need for lower mobile phone costs, no available study has yet examined the cost drivers in the South African mobile phone industry. The research question posed for this study is: What are the cost drivers of the South African mobile phone SC?
The purpose of this study was to understand the perceptions of network operators regarding the cost drivers of the South African mobile phone industry from an SC perspective, and to explore the possible cost interrelationships in the South African mobile phone SC. The remaining sections of the paper provide a review of the literature on the mobile phone industry and on cost drivers and SC costing. This is followed by the research methodology to answer the research question. This is then followed by the study's findings and the conclusion with its implications.
The literature review

The mobile phone industry
Mobile telecommunications is a capital-intensive industry in nature (Gunasekara 2015:333; Telkom Integrated Report 2015:58) . In a rapidly changing business world, featured by new technologies at an ever-faster rate, technology is seen as the single biggest driver of skills shortage in the world (H.R. Future 2009). This is aggravated in the telecommunication and information technology sectors, which are regarded as the backbones and drivers of the economic growth of countries (H.R. Future 2009). Because of technology convergence and the speed of technological change, South Africa's MNOs have upgraded their network infrastructural capabilities to respond to prompt and the high demand for data volume. This has paved the way for the introduction of the highly advanced mobile technology, long-term evolution (LTE), commonly known as Fourth-Generation (4G) technology. However, the 4G technology operates alongside ThirdGeneration (3G) and Second-Generation (2G) technologies, in order to cater for the needs of various income groups in the country. This is consistent with the findings of Golde, Redon and Seifert (2013:33) . These authors point out that the 2G devices will not disappear soon, but they will rather complement 3G and 4G devices on the market.
It should be noted that the 2G network offers digitalised voice, short message services and multimedia messages (Jain, Rajput & Dixit 2015:88) . According to Alexoiu et al. (2010:671) , the 3G network is an advanced enabling technology for handsets that require high-speed data access and real-time multimedia traffic.
In a telecommunication sector survey, it was found that there is an insufficient pool of qualified candidates entering the telecommunication industry. Therefore, the industry players organise in-house training (H. R Future 2009 ). Burmeister, Landelahni Amrop CEO, echoes the criticality of skills shortage in the telecommunication industry, and he points out that the shortage of key skills constitutes a major socioeconomic developmental challenge for South Africa, as the telecommunication industry plays a critical role in fostering development (Dlamini 2012) . To overcome this challenge, the industry needs a long-term substantial investment in skills development and skills security.
In the quest to meet customers' requirements for on-time and quality products and services, many companies, both in the manufacturing and the service sector, tend to provide a bundle of products and services. For instance, mobile telecommunication companies, although being part of the service sector, integrate handsets and starter packs (products) into their core offering, network connectivity (service).
In order to encourage network accessibility and to increase mobile penetration, many countries, including South Africa, subsidise handsets. By subsidising handsets, MNOs expect a profit from the airtime sales. Dedrick, Kraemer and Linden (2011:514) point out that in mobile phone markets, in which handsets are not subsidised, handset unit sales are low, because of the high purchasing costs, resulting in low total profits and a negative impact on some SC players, particularly MNOs, handset manufacturers and component suppliers. According to Frisanco (2010:772) , handset subsidies approximately account for only 4% of the Opex of an MNO. Van Eeden (2009:4) indicates that the contribution of handsets, subscriber identity modules (SIMs) and vouchers accounts for 19.7% of the expenditure composition of MTN SA (a major MNO in the South African industry). This shows the importance of handsets, SIMs and vouchers (airtimes) in enabling and ensuring end users' connectivity. The connection cost comprises the handset delivery cost, the cost of starter packs and the cost of the contract.
To ensure the continuous availability of mobile services to customers, a reliable network infrastructure is critical. According to Wyman (2007:1) , costs associated with procuring network infrastructure amount to approximately 60% -80% of the total investment for an MNO. Network operations account for between 15% and 26.4% of the Opex (MTN Group Report 2014). Network management amounts to 13% of the typical cost structure for an integrated MNO (Anderson & William 2004:52) .
In order to gain customers and to develop brand loyalty, marketing efforts are needed. According to Anderson and William (2004:52) , marketing and sales costs account for 21% of the typical costs for an integrated MNO. The MTN Annual Report (2014) shows that selling, distribution and marketing costs are the second largest costs, and they represent 19% of total expenditure. Katz and Hamilton (2003:32) assert that one of the global, prominent features of the telecommunication industry is the high investment in Opex. Information technology, finance and sales and marketing are major contributors to the overall cost. Several studies show that high investment in the form of Capex does not automatically lead to high returns on investment in the telecommunications industry globally (Firli, Primiana & Kaltum 2015:135; PWC Analysis 2012:3) . This low return on investment has become a challenge that the industry faces (Firli et al. 2015:135) . Arguably, Gunasekara (2015:333) states that 'without making sustainable returns on investments, MNOs would not be able to continue to invest in technology development'. In an effort to manage the challenge of low returns on investment faced by the mobile telecommunication industry, while acknowledging the capital-intensive nature of the mobile telecommunication industry, it is advised that striking a balance between the adoption of new technologies and the required return on investment is crucial (Telkom Integrated Report 2015:58) .
Although Capex and Opex are critical factors in ensuring the provision of products (handsets and network-related equipment) and those services, which generate income for mobile phone companies and for fulfilling their obligations to shareholders, it is important that these costs be managed effectively along the SC. Therefore, an appropriate SC costing approach is required.
Cost drivers and supply chain costing
To achieve their organisational goals, both manufacturing companies and service companies perform a series of transactional activities that generate costs. Understanding and managing cost drivers is critical in ensuring the effectiveness and efficiency of any company, SC or industry. Miller (1992:44) argues that identifying and implementing adequate cost drivers position an organisation that seeks to gain insights into the nature and the factors that contribute to the relationships between cost drivers and the total overhead costs of an operation. Considering the oligopolistic nature and the high operating costs in the South African mobile phone industry, Mpwanya and Van Heerden (2015:6) advocate the use of cost driver analysis, as a way of enhancing value-adding activities and processes, as well as the relationships among mobile phone companies.
Traditional costing tools, specifically designed to analyse production costs, are unable to capture the processes that take place in the SC. The inability to capture processes across the SC has led to the emergence of a number of costing models, including ABC, designed to attribute costs to activities, and being measured by cost drivers, as well as the costs to serve (CTS), developed to assess customer costs and the total cost of ownership (TCO), designed to link costs with the selected suppliers of products and services (Su & Lei 2008 :1627 . The literature review on SC costing focuses on ABC because it is the only costing model that specifically deals with cost drivers, the focal issue of this study.
Activity-based costing
Given the capital-intensive nature of the telecommunication industry, finding innovative ways to improve operational processes and to control costs is critical. One of the possible ways to control costs in the telecommunication space and to provide mobile services at reduced rates is the use of the ABC system. Michalska and Szeweiczek (2007:92) claim that ABC focuses attention on the activities and processes. This implies that an enterprise purchases different supplies, then transforms these supplies into products (services) and delivers these to customers with an exchange of funds. Arguably, Rachchh and Rachchh (2015:252) maintain that ABC is built on the principle, according to which 'products consume activities; and activities consume resources'. Amdee et al. (2014:719) state that 'ABC provides a means of costing the activities associated with a given product or service; and it allows overhead costs to be allocated to each activity taking place in the production process, or the provision of a service'. Rich et al. (2010:974) broaden the understanding of the ABC concept to align this with the changing business structure and requirements of the twentyfirst century. The alignment is done by managing both upstream and downstream activities, or by managing areas of the production, as well as determining the upstream costs of suppliers, and the downstream costs of customers.
According to Lin (2012:13) , companies using the ABC methodology aim to assign costs more accurately and to improve inefficiency. This author further states that the ABC methodology is seemingly the preferred approach used to support strategic business decisions relative to pricing, outsourcing and the identification and measurement of process engineering efforts (Lin 2012:13) . Several authors are of the opinion that the ABC method basically allocates the costs to operations through individual activities, and it measures these activities by cost drivers (Cokins & Cǎpuşneanu 2010:11; Needles, Powers & Crosson 2011:951) .
In the ABC method, the costs are determined for each activity performed, and the specific cost drivers are identified for the cost object (such as products, services and customers). The data collection is conducted, based on the effect of each cost issue (object) on the activity in question (Agndal & Nilsson 2007:224) . Park and Simpson (2008:102) contend that ABC can help companies that produce a wide range of products, to achieve effectiveness by identifying complex production activities with certainty and by measuring their cost drivers accurately.
However, Cokins and Cǎpuşneanu (2010:11) caution managers of companies (decision-makers) against making incorrect choices of cost drivers, as these could lead to misallocation of costs upon cost objects and ultimately inaccurate and erroneous costs that do not reflect reality. Arguably, Fiorentino (2014 Fiorentino ( :1438 points out that flawed estimates in indirect costs can negate the accuracy and reliability of the ABC system, making it unreal, where the final cost is made up largely of the direct costs.
The traditional cost-accounting system uses a single cost driver, such as direct labour, or output volume to assign the indirect costs. This systematically distorts product costs in the modern manufacturing landscapes, in which indirect costs contribute to production costs significantly (Wang et al. 2010:367) . Krug et al. (2009:236) indicate that the strength of ABC lies in the use of a multiplicity of cost drivers, thereby illustrating the relationship between resource costs and activities, as well as that between activities and products. Cokins and Cǎpuşneanu (2010:15) provide the most important benefits associated with the application of cost drivers, which include the improvement of a company's performance, the improvement of employee and manager awareness, the periodic review of costs, costs control with better computations, the elimination of costs for non-valued activities and the actualisation of costs to individual products. Amdee et al. (2014:719) believe that the use of more multiple cost drivers is important for companies that seek to increase activities' accuracy through the ABC system. Vincenti-Brown (2006:329) argues that the emphasis of ABC on crossfunctional processes is the reason for its important application in a single company, and the ABC system's potential increases, when applied to SCs. He continues to argue that in the SC setting, any company's operations are part of a flow from incoming (or upstream) partners to outgoing (downstream) partners. Linking the application of ABC to supplier-customer costs, Rich et al. (2010:974) outline the fact that ABC, in particular, is often used to more accurately determine the upstream costs of suppliers, and the downstream costs of customers.
Although the concept of ABC was primarily coined for the manufacturing environment, the concept is being used in the service sector, because of the growing need for accurate cost estimates by service companies globally. Reeve, Warren and Duchac (2009:458) argue that service companies need to determine the costs of their services, in order to make decisions on pricing, promotional and other activities. They continue to argue that the use of single-and multipledepartment, overhead rate methods could well lead to service cost distortions similar to those in manufacturing firms because of inaccurate and improper service-cost assignment (Reeve et al. 2009:458) .
Thus, many service companies use ABC for determining the cost of services more accurately. Using the ABC approach to identify cost drivers in the service sector, such as telecommunication in a developing economy context http://www.actacommercii.co.za
Open Access (South Africa), appears to be an interesting endeavour, and it should provide insights into those activities that drive costs SC-wide and a mechanism to manage these activities more effectively.
The research methodology
The overall research approach and the participants
This study has followed a qualitative research approach by using the single-case design to understand the cost drivers in the South African mobile phone SC. There seems to be confusion over the use of the term 'case study' -in both academic and practitioner circles. Nieuwenhuis (2007:75) outlines the fact that the term 'case study' can be used for a unit of analysis (for instance, in the case of a particular organisation), or for a research method. For the purpose of this study, this dual usage or understanding is applicable.
The participants were managers of MNOs responsible for logistics, or procurement, or SC. They were selected because of their knowledge of the mobile phone SC and their willingness to participate in the study. The sampling method used to select the participants was purposeful. Prior to the commencement of interviews, the study was piloted by two willing managers of MNOs, in order to refine the interview protocol, and to ensure the clarity in the questions to be asked and of the procedures to be followed (Yin 2009:92) . Convenience, access and geographical proximity were the main criteria used for selecting the participants in the pilot case study (Yin 2009:93) .
The data collection
Semi-structured interviews, consisting of open-ended questions, were conducted with six managers from three MNOs (two managers per MNO, but operating in different branches, in order to obtain a variety of opinions), as one MNO declined to participate in this study. These interviews were conducted from August 2011 to December 2011. Because of the changing nature of the mobile phone industry, followup interviews were conducted from June 2016 to August 2016. The participants in follow-up interviews were the four managers of MNOs who participated in the initial interviews, and two new managers of MNOs, who replaced the two managers who had previously participated in the interviews. Both the initial interviews and the follow-up interviews were all pre-arranged, and they lasted for an average of 1 hour and 20 minutes. Saturation was reached at interview number six, as the same responses were being received from the managers of MNOs.
Validity, reliability and triangulation
All the interviews were audio-recorded and transferred from the audio-recording device onto the desktop after each interview session. They were then labelled, listened to from Windows Media Player and finally securely stored. The interview transcripts were verbatim and validated by the managers of MNOs. To ensure that the true meaning was obtained from the participants' responses, the reflection technique was used. This technique consists of asking the participants to confirm their opinions through a restatement, or asking the participants to respond to the accuracy of their statements or opinions after the researcher had restated those (Baxter & Jack 2008:556) . In addition, probing by using the 'what' and 'how' questions was used to address the issues associated with validity and reliability in qualitative studies, as suggested by McKinnon (1988:52) .
The probing enabled the authors to refrain from making their own assumptions from responses received from the participants, but they provided an opportunity for the participants to voice their opinions clearly and to reduce the authors' own bias to a minimum (McKinnon 1988:52) . The coding and the themes arising from the interview data were confirmed by the co-author to ensure correctness. Data triangulation was achieved in this study, as the opinions from different managers of MNOs were compared and contrasted. In addition, method triangulation was used because multiple sources of evidence, including interviews, observations and annual reports of MNOs and other published documents on telecommunication costs, were used and compared.
The data analysis
Interview transcripts were analysed with the help of Atlas. ti -using a three-phased process, as proposed by O'Dwyer (2004) . This is an adaptation of the process of Miles and Huberman (1994) . This includes data reduction, data display and data interpretation, as well as conclusion drawing. In the data reduction phase, the interview data for each manager of MNO were transferred from the voice recorder to the desktop and labelled for confidentiality reasons. The interview data for each manager of MNO were carefully listened to via the desktop Windows Media Player and reviewed, and this led to the preliminary themes, which were noted and refined at a later stage. In addition, all the transcripts were transferred to Atlas.ti (version 6.2) and coded -using a bottom-up approach, as this study was inductive. As one transcript was compared with another, in order to build patterns and themes, various similarities and contrasts were identified.
In the data display phase, the linkages resulting from the data reduction phase were identified through mind mapping. This enabled the authors to link this study with the only available study on cost drivers (by Moroney & Kual 2003) . The study by Moroney and Kual (2003:2) indicates that it is impossible to consider individual cost drivers in isolation, because of the multiple factors that influence each component of the healthcare delivery system, and a shift in one cost driver has an effect on another. The themes resulting from the data reduction process reflected on this study's research question. The matrices were made by using core codes, which assisted in comparing the responses of the different managers of MNOs, and to identify the patterns thereof for refinement at the data interpretation and conclusion drawing stages. To draw and verify the conclusions, this study investigated the According to Richards (2009:57) , a 'thick description' contains a detailed account of recall and imagery, as well as an interpretive comment made in a specific context, where appropriate. Arguably, Lincoln and Guba (1985:316) state that a thick description provides others with a literature base for further investigations in terms of the transferability of findings to other environments. As opposed to quantitative research that seeks statistical generalisation, this qualitative case study has endeavoured to develop an analytical generalisation because people are given the opportunity either to learn from the case for themselves, or to apply to a population of cases (Creswell 2007:163) .
The findings
This section reports on the findings, according to the research question, and the themes that emerged from the data analysis are here discussed in relation to the available literature. To protect the identities of the managers of MNOs, pseudonyms were used, and the names of the companies for which they work were withheld. To answer the research question, 'What are the cost drivers and their influence or interrelationships in the South African mobile phone SC?', the participants were asked the following interview questions:
• From the cost structure of the South African mobile phone SC, can you please mention the major expenditures? • Do you think that costs in the mobile phone SC influence one another? • * If yes, please elaborate.
• * If no, please elaborate.
The perceptions on the major cost components in the South African mobile phone industry
With regard to the first question concerning the major cost components in the South African mobile phone industry based on the cost structure, six themes emerged. These include: network infrastructure and network maintenance, handsets and other accessories, logistics, technology, marketing and sales, and training and consulting.
Network infrastructure and network maintenance
Network infrastructure and network maintenance emerged as two of the major cost components in the South African mobile phone industry. This is listed, along with other major cost components, as is shown in the following quotation from one of the participants:
'…the major expenditures are network infrastructure and maintenance of the network infrastructure, marketing and sales, technology and headcount.' (Keziah: MNO, General Manager Procurement, Network infrastructure is one of the key resources in the portfolio of MNOs. It enables network operation and the provision of voice and data services to customers. This study shows that network infrastructural building and network infrastructural maintenance are among the cost drivers of the South African mobile phone SC. This finding is in agreement with the previous studies that show that network operations account for about 15% -20% of the Opex, as compared to network management that amounts to 13% of the typical cost structure for an integrated MNO. Network infrastructural procurement costs amount to approximately 60% -80% of the total Capex for an MNO (Anderson & William 2004:52; Frisanco 2010:772; Wyman 2007:1) .
Building and maintaining a network infrastructure requires substantial costs in South Africa because most of the network building and maintenance equipment is imported. The technological changes in the mobile telecommunication space constrain mobile phone companies, and particularly MNOs, to continuously upgrade their network infrastructure, in order to cope with the increasing demand for data, along with voice.
Handset acquisition
This study found that the acquisition of handset and other accessories is one of the major cost components in the South African mobile phone industry, as shown in the following quotation from one of the participants:
' … the major costs that influence the price of mobile telecommunication services include devices acquisition and the related costs, including handset accessories, distribution costs, security costs, insurance, warehousing costs. … In addition, labour costs are also high -not only in the area of telecommunication, but in other industries also.' (Ephraim: MNO, Sourcing Manager, One of the objectives of network infrastructure is to facilitate the smooth running of mobile handsets or devices. Handset acquisition and ownership drive the purchasing of a number of complementary products, including subscriber identity module (SIM) cards, also known as starter packs and airtime. The MTN Group Report (2014) shows that the cost of handsets and other accessories amounts to 14.6% of the total Opex.
In South Africa, MNOs are involved in the handset, starter packs and airtime businesses. This makes South Africa a unique mobile phone market, compared with most of the mobile phone markets in the rest of the world -where MNOs deal with the airtime business only. On the other hand, this situation has made South Africa's MNOs powerful and dominant. MNOs purchase handsets from device manufacturers locally, or internationally, depending on http://www.actacommercii.co.za
Open Access whether these device manufacturers have local representatives or not. Device manufacturers are not allowed to sell handsets to retailers, dealers or end users directly -without the listing of handsets by MNOs or service providers.
One of the factors that affect handset acquisition costs when purchasing devices from device manufacturers overseas is the rate of exchange. Although MNOs conform to the principle of economy-of-scale in procuring handsets, the handset acquisition cost in South Africa is high, because of the sourcing process and the increasing mobile telecommunication demand by low-, middle-and highincome groups. In South Africa's business model, MNOs focus on starter packs, rather than on handsets, because handsets are just a means to connect with the network. MNOs spend considerable funds in handset subsidies, to ensure that the end users of various income groups can purchase handsets and connect with MNOs. This implies that MNOs drive the sale of handsets, in order to increase airtime sales. The profits generated from network connectivity assist MNOs to compensate for the handset subsidy and other operating costs, such as SC costs.
Logistics
Logistics is listed among the major cost components in the South African mobile phone industry, as shown in the following excerpt from one of the participants:
' … the major costs that influence the price of mobile telecommunication services include device acquisition and the related costs, including distribution costs, security costs, insurance, warehousing costs. … In addition, labour cost is also high, not only in the telecommunication industry, but also in other industries. ' (Ephraim: MNO, Sourcing Manager, In the mobile phone market, logistical costs comprise warehousing costs and transportation costs. No findings from any of the previous studies support this study's finding, because of its particularity. MNOs in South Africa warehouse a number of items, which include devices, SIM cards, mobile phone accessories, marketing materials, generators, air conditioners and other building materials used in the building of a network infrastructure. The warehousing and transport of these items to dealers and retailers requires tight security measures. High-risk items, such as mobile handsets, require insurance measures, and the cost associated with distributing handsets is high because it also includes security and insurance costs. Security measures are not only needed for handset warehousing and distribution, but they are also required for base stations (key resources in the provision of mobile services), stores and administrative buildings. These costs also contribute to the Opex of MNOs.
Most of the equipment needed in the building and maintenance of MNOs' network infrastructure is imported, and this leads to shipping and other transportation-related costs and duties that need to be covered. When it comes to the local logistical needs, some MNOs outsource their logistical services from third-party logistics companies, while others use other business models.
Technology
Technology has emerged as one of the major cost components in the South African mobile phone industry. This is shown in the following quotations from two of the participants:
' Technology is what drives the telecommunications industry, and it is one of the main expenditures of the telecommunication industry …. Technology is changing rapidly, and the race among different network operators is about ensuring the provision of mobile network services to customers.' (Andrew: MNO, Head of Logistics Department, 50-year-old male)
' … the major expenditures are network infrastructure and the maintenance of the network infrastructure, marketing and sales, technology and headcount. ' (Keziah: MNO, General Manager Procurement, This study's findings corroborate with the study by Katz and Hamilton (2003:32) It is believed that increased competition, deregulation and other factors are contributors to the high cost technological investment and the increased volatility in the telecommunication market (Harmantzis, Trigeorgis & Tanguturi 2006:3) . End users seek out the newly marketed handsets, because of the technology that drives these handsets. Considering the increasing competition, the high cost of technology and the rate of technological change in the mobile phone space, South African MNOs should strategically decide how to price these smart phones. At the same time, MNOs make large investments in upgrading their network infrastructures from the 2G network to the 4G network via the 3G network, in order to respond to data usage requirements.
Marketing and sales
Marketing and sales are listed among the major cost components in the South African mobile phone industry, as shown in the following quotation from one of the participants: 
Training and consulting
This study found training and consulting to be two of the key cost components in the South African mobile phone industry, as shown in the following quotation from one of the participants:
' … the main costs in the telecommunication industry are skills costs (local and foreign expertise), network infrastructure equipment costs and software costs.' (Paul: MNO, Contract manager in the Procurement Department, 39-year-old male)
South Africa faces a skills shortage in the telecommunication industry (Dlamini, 2012; H.R. Future 2009 ). Because of the speed of technology change, and the skills needed to use the imported equipment in the building and upgrade of the network infrastructure in the South African telecommunication industry, mobile phone companies seek consulting services from foreign firms, and they use foreign expertise to train local technical personnel -either locally or overseas -in order to familiarise them with the imported equipment. The costs associated with the training of local personnel and consulting -to ensure continuous network operation and service provision -are extremely high.
The perceptions on the cost influence or interrelationships in the mobile phone supply chain
The findings of this study show that MNOs are of the opinion that cost drivers in the South African mobile phone SC are interrelated, and they influence one another because nothing in the SC happens in isolation. This insight is captured in the following quotes from two of the participants:
' … the cost of mobile phone devices influences the related cost, as they are all dependent on one another…. This means that the cost of devices influences the cost of security, the cost of distribution and the warehousing cost. … The higher the device prices, the higher the related costs.' (Ephraim: MNO, Sourcing Manager, 50-year-old male) … all costs are related; because we look at the total cost of ownership, [in order] to have a comprehensive picture in terms of cost, and nothing is happening in isolation.' (Philetus: MNO, Senior Procurement Group Consultant, This view is in agreement with those of the findings of Moroney and Kual (2003:2) that indicate the impossibility of considering individual cost drivers in isolation, because of the multiple factors that influence each component of the healthcare delivery system, and a variation in one cost driver has an inevitable effect on another.
Upgrading the network infrastructure from 2G technologies to 4G technologies influences SC costs in the mobile phone industry because MNOs control their costs from a TCO perspective. The cost of technology change affects the related costs, which include network equipment costs, handset costs and training and consulting costs, on the one hand, while on the other hand the cost of device acquisition influences the cost of insurance, warehousing, security and distribution. This means that the higher the device acquisition cost, the higher the related costs (insurance, warehousing, security and distribution).
Conclusion and implications
Mobile telecommunications is an infrastructure-based and technology-driven industry. Activities performed along the mobile phone SC are critical in the provision of mobile services to customers. In order to achieve their business goals, MNOs need to understand and to manage their costs properly, and to service end users at low costs, and at an acceptable profit level. This study, undertaken to understand the perceptions of managers regarding cost drivers, as well as cost influence from an SC perspective, suggests that network infrastructure and network maintenance, handsets, logistics, technology, marketing and sales, and training and consulting are the cost drivers in the South African mobile phone SC. These cost drivers are interrelated, and they influence one another in the South African mobile phone SC.
The findings of this study should assist MNOs in cost driver monitoring, and in the identification of cost reduction opportunities, in order to remain more efficient in the industry. The knowledge generated through this study should help regulating authorities (the Department of Communications and ICASA) to gain insights into the cost drivers of the South African mobile phone industry from the perspective of a network operator and to develop appropriate mobile phone policies.
